T = T(X) =inf [t ^ 0| X(t) ($/},
that is, the time of first passage from the interval /, is measurable on the sample space of the process. So likewise is the place of first passage, X(T).
The process in question is known [5] to satisfy an extended Markov property:
Y(t) = X(T + t) -X(T), t ^ 0,
defines a process equivalent to the original one and independent of the values {X(t), 0^/g/j of the original process up to the first passage time. Using the extended Markov property and a method of analytic continuation, we will derive some properties of the joint distribution of T and X(T). One explicit formula will appear: for o= -», the distribution of the place X(T) of first passage from the origin across the point 6>0 has the dcnsity In particular, for 0<a<2, the first passage occurs continuously with probability zero.
An equivalent formula can be given for the stable process with an absorbing barrier at b: the derivative exists, and
Although explicit formulas have been found for the distribution of T in the case a= -oo [l, 2] and for fo*Po(x, t)dt in the case a = l, a, b finite [6] , our method does not yield them. However, some information can be derived concerning the resolvent of the absorbing barrier process in the general case. Similar properties to those which follow have been proved recently by Joanne Elliott [4] by analytic methods. Denote again by Po(x, t) the derivative of the distribution function Pr{ X(t) <x,T> t], the existence of which follows from the fact that Pr \x < X(t) <x',T> t\ g Pr {x < X(t) < x'\ = f pfotw.
Then the extended Markov property immediately implies the Desire-Andre equation (6) 
We note for future reference that because of (6) P0(x, t) is for each t>0 a continuous function of x; hence in particular Po(a, t) =Po(b, t) =0.
For X>0, z real, define *(X, z) = f e~u f eu* Pr { / G dt, X(l) G dx}
= £{r*Vr<*>}, (X, z) = \ dt I dxe-uei!XP0(x, t).
Then upon taking the Laplace transform with respect to t and the Fourier transform wth respect to x of equation (6), X+ I z\a X+ | z|a for X>0, z real.
3. The single absorbing barrier. Specializing to the case a= -oo, b>0, we can make use of the fact that since 1= (-oo, b), I' = [b, oo), the integrals defining cf>(\, t) and ^(X, t) for fixed X>0 converge for Im z^O, Im z^O, respectively, and that e~ubcf>(\, z) and e~Ub^(\, z) are bounded analytic functions in the upper and lower half planes, respectively. Set
for O^arg zS-ir-$ is analytic in the upper half plane and because of (7), $ has the analytic continuation
for -7r^argz^0. We have, again using (7),
= eirbe-iral2r-"l2(l -(X + ra)^(X, -r)), $(re-iT) = eirbeiTanr~aiiri -(X + e-"ara)^(\, -r When 0<a<2, <J>(z) is bounded for -irgarg zr^ir, \z\ ^5>0, and tends to zero as z becomes infinite along the rays arg z= ±w. Hence by the Phrag-[September men-Lindelof Theorem [7] , $(z) tends to zero as z becomes infinite, uniformly for |argz|^7r.
By a similar argument, zal2$(z) is bounded for \z\ ^5, |argz| ^tt.
We next apply the Cauchy integral formula to<J>, integrating (w -z)~^(w), for fixed z>0, about a contour consisting of the circles |z| =5, \z\ =R, connected by line segments along argw = ir and argw=-ir. Because of the properties of <t> given in the last paragraph, the contributions to the Cauchy integral formula from the circular parts of the contour vanish as 7? becomes infinite, and 5 tends to zero. In the limit, the formula becomes Now as X decreases to zero, d>(\, t) increases to remaining bounded in absolute value by one. Likewise, (7) implies that X^(X, -r) tends boundedly to zero, whereas r-a/2(r + l)_I is integrable on (0, oo). Thus (8) which is the first part of (3).
We remark finally, without giving details, that using the methods of this section and Equation (8) and its analogue for a and b finite, one can prove that as x decreases to a, /I 00 e-x'Po(*, t)dt ~ Cx(x -a)*'2; o hence the result (3) gives the correct orders of magnitude in all three cases.
